New mechanisms of resistance in virological failure to protease inhibitors: selection of non-described protease, Gag and Gp41 mutations.
To further characterize HIV-1 viruses of patients experiencing unexplained virological failure (VF) on PI-containing regimens, ultradeep sequencing was performed on protease, gag and gp41 genes in patients failing a first-line treatment. All naive patients initiating an antiretroviral treatment based on boosted darunavir, atazanavir or lopinavir and experiencing VF without any transmitted drug resistance mutation detected by Sanger sequencing on protease and reverse transcriptase genes were selected. Ultradeep sequencing (IlluminaTM Nextera®) was performed on protease, gag and gp41 genes in plasma before initiation of treatment and at VF to identify emergent mutations. Among the 32 patients included in the study, emergent and previously undescribed mutations in the viral protease gene were identified in five patients at VF: 64M (1 CRF02_AG), 64M/70R with mutation 15V (2 CRF02_AG), 79A (1 CRF06_cpx) and 79A with mutation 15V (1 CRF02_AG). Two patients showed the emergence of R286K in the gag region, outside of cleavage sites (2 CRF02_AG). In the gp41 region, the V321I mutation emerged inside the cytoplasmic tail (1 subtype A and 1 subtype B). All these patients were treated with a darunavir/ritonavir-based regimen. In some cases of VF to PIs, we observed the emergence of protease, Gag or Gp41 mutations that had not previously been associated with VF or PI resistance. These mutations should be further studied, in particular the 15V/64M/70R pattern in the protease gene identified among CRF02_AG viruses.